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0 Riter for eliminating air. 



@ A vented cone filter for use with Intravenous 
liquids which may contain undesired particles as well 
as gas such as air therewith. A vented chamber of 
elongated tubular construction and provided with a 
pointed input opening at one end thereof receives a 
complementary mating end cap having an output 
opening therewith. Mounted within the chamber of 
the main body and supported by the end cap is a 
cone filter of plastic frameworl< supporting a hydro- 
phiiic filter element therewith. Around the outside of 
the chamber body appropriate openings are pro- 
vided and a hydrophobic membrane encompasses 
same for allowing blocked gas within the chamber to 
be vented to the outside. Preferably, a sleeve is 
molded over the hydrophobic membrane once in- 
stalled for securement and protection thereof. 

^ As well as the structure of the present invention. 

<(the method of making of same is also encompassed 

by this invention. 
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nLTER FOR EUMINATING AIR 



1> Reld of the Invention 

This invention relates generally to devices for 
use in administration of intravenous solutions, and 
especially for filters for use in such systems. 

2> Description of the Prior Art 

When administering intravenous solutions, it is 
generally desirable to fitter such solutions just prior 
to their infusion into a patient in order to remove 
solid particulate matter such as bacteria, undesira- 
ble solids, and any particulates greater than a few 
microns. Known type filters for effecting this filter- 
ing are generally employed, such as hydrophilic 
filters. Such filters, after being wetted, are capable 
of passing liquid through the pores tiiereof while 
simultaneously blocking air or like gases. Thus, 
such filters can substantially remove any of the 
particulates which are considered to be unde^rar 
ble. 

Also, it is extremely importent that any air or 
other gases which might be present in tiie solution 
be blocked and preferably eliminated from the sys- 
tem prior to the administration of the solution into a 
patient 

However, known type devices tor effecting the 
above functions oftentimes leave much to be de- 
sired. A common problem with such devices is that 
they may filter out the particulate materials, but gas 
blockage of the filter can result witit subsequent 
blocking of the entire filter and prevention of the 
fusion flow therethrough. 

Another common problem with known type de- 
vices is that even though gases such as air may be 
blocked by the filter, they fail to completely expel 
or eliminate such air. This, of course, is very impor- 
tant so that there is no possibility of the gases 
either becoming re-entrained with the solution 
and/br being infused into the patient with often- 
times fatal resulte. 

Several known patents which are pertinent to 
the present invention are Patent Nos, 4,004,587 
and 4,031,891. 

In Patent No. 4,004,587, a filter device which is 
conical in nature is used with tubing for administra- 
tion of parenteral fluids. The filter device is conical 
and provided with two window sectionis in the filter 
support housing, one of the window sections being 
covered with a hydrophilic filter, and the other 
window section witii a hydrophobic filter. However, 
the first and second separate filter members are in 



parallel flow position so that simultaneous flow can 
occur theretiirough in parallel relationship. This is 
quite different from the device of the present inven- 
tion. 

5 Patent No. 4.031,891 shows a filter arrange- 

ment having a housing with botii a hydrophobic 
and a hydrophilic filter element However, the posi- 
tion of the elemente in this device is substantially 
different and unlike that of tiie structure of the 

70 present invention. In this patent both the fluid and 
air are purged from inside the tube. In the present 
device, the one filter separates air from the fluid 
prior to the fluid itself passing through the hydro- 
philic membrane and subsequent Infusion into a 

75 patient . 

Furthermore, in Patent No. 4.004,587, air is 
expelled from insldethe cone, tfirough the hydro- 
phobic membrane and into the fluid path. This 
arrangement is fine tor initial priming, but can be 

20 dangerous is air should enter the system when 
connected to a patient 

None of the known prior art devices offer the 
new and novel features of the present invention. 

2S 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a filter for use In the administration of intravenous 

30 solutions which overcomes the disadvantages set 
forth above. Another object of the present invention 
is to provide a filter tor use with intravenous fluids 
which is air blocking and air eliminating. 

A further object of this invention is to provide 

35 an air blocking and eliminating filter which is ca- 
pable of providing high fluid fiow and yet which will 
positively eliminate any air in the fluid, as well as 
block particulates of very small size. 

Another still further object of the present inven- 

40 tion is to provide a filter having a cone type, hydro- 
philic filter element capable of passing liquid there- 
through but simultaneously blocking gases together 
with a hydrophobic filter capable of blocking liquid 
fiow therethrough and yet passing gases thereth- 

45 rough. Thus, this filter will catoh small particulates 
in the fluid flow, and yet block and eliminate any 
gases contained in such fluid. 

A still further object of this invention is to 
provide a filter structure having a vented chamt>er 

so wttii a hydrophobic membrane thereover together 
witii a hydrophilic cone type filter within such 
chamber for passing fiuids therethrough and yet 
blocking both gases and particulates from passing 
therethrough. 
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The present invention has a number of new 
and novel features. Among them are the fact that 
small particulates down to 5 microns or so in size 
can be caught and blocked by a cone filter element 
contained within tiie vented chamber main body s 
member. The vented chamber main body member 
also is provided with two oppositely opposed open- 
ings for egress of any gases such as air from the 
chamber. Of course, such air would be very un- 
desirable for infusion into a patient, and in some 10 
cases, could even be fatal. Therefore, it is ex- 
tremely important that any such air or other gases 
be completely eliminated from a fluid being admin- 
istered. A hydrophobic membrane is provided over 
the sp>aced openings and retained in place by spot 75 
welding or gluing and covered with a sleeve over- 
mold for securement and retention thereof. 

An end cap on the opposite end of the vented 
chamber input opening has a projection with outiet 
opening extending therefrom. This end cap is used 20 
to secure the cone filter element wKhin the vented 
chamber main body member. Appropriate epoxy 
and/or ultrasonic welding of the cap to the vented 
chamber body element permanentiy fastens the 
two units together. 25 

Of course, in use for administering intravenous 
liquids into a patient the fluid is inputted into the 
input of the vented chamber whereupon the hydro- 
philic cone filter will allow the liquids to^pass, yet 
will block any particles of small size, as well as 30 
blocldng any gases such as air. Such gases will 
then be expelled through suitable apertures In the 
main body element A thin membrane member of 
hydrophobic material allows escape of the gases, 
but blocks any fluid flow therethrough. 3S 

An end cap with the vented chamber securely 
holds the hydrophilic cone filter element in place in 
a permanent manner and a sleeve over-mold over 
the hydrophobic membrane securely fastens and 
retains same around the vented chamber main 40 
body element 

These together with other objects and advan- 
tages which will become subsequentiy apparent 
reside in the details of construction and operation 
as more fully hereinafter described and claimed, 45 
reference being had to the accompanying drawings 
forming a part hereof, wherein like numerals refer 
to like parts throughout 

50 

BRIEF DESCRIPTION OF THE DRAVyiNGS 

FIG. 1 is a perspective view of the filter of 
the present invention. 

FIG. 2 is a side elevational view of the filter 55 
of FIG. 1. 

FIG. 3 is a cross-sectional view taken along 
line 3-3 of FIG. 2. 
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RG. 4 is a top plan view taken along line 4-4 

of no. 2. 

RG. 5 Is an exploded perspective view of 
tiie filter of the present invention showing the com- 
ponent elements thereof. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Refening to FIG. 1 of tiie drawing, reference 
numeral 10 indicates in general the filter of the 
present Invention. This filter comprises a vented 
chamber main body element 12 having a conical 
nose portion 14 ending in a projecting tubing re- 
ceiving attachment 18. An input channel 118 ex- 
tends longitudinally of the projecting attachment 18 
for inputting of intravenous fluids and the like there- 
tiirough. As shown in FIGS. 2 and 3, flexible cou- 
pling tubing CT is appropriately attached to the 
attachment projection 18. A small shoulder 19 be- 
tween projection 18 and conical portion 14 provides 
an abutnent surface for the coupling tubing CT. As 
best seen in FIGS. 2, 3. and 5. a key 16 is 
provided extemally of the vented chamber body 
element 12 near tiie junction with tiie conical por- 
tion 14. 

The other end of the body element 12 is pro- 
vided with a radial flange portion 15 and an exten- 
sion 17. The extension 17 has a small recess 
portion 27 therewithin which has a shoukier 127 for 
use in engagement with and ultrasonic sealing of 
the hydrophilic cone filter element 40 within the 
main body element As best seen in FIGS. 3 and 5, 
the cone Alter element 40 has a plastic support 
structure 42, 43. and 44. The two diametrically 
opposed, thin support elements 42 connect the 
cone end 43 with the cone base 44. The actual 
filter membrane 47 comprises a hydrophilic ma- 
terial which will allow liquid passage, but block any 
gases from flow therethrough. The base 44 of the 
cone filter has a small flange 45 extending there- 
from which complements with the recessed area 27 
in the end extension 17 of the vented chamber 
main body element Thus, when the cone filter 40 
is inserted into the main body element -12, the 
edge of the flange 45 will abut against the shoulder 
127 (as shown in FIG. 3) to positively position the 
cone filter within the vented chamber 12. When so 
mounted a void space VS is provided between the 
cone filter and the interior of the chamber body 
member 12. 

An end cap 30 is suitably affixed by ultrasonic 
welding, epoxy, or the like, to the extension 17. 
The inner surface 130 of this end cap 30 will abut 
against the bottom surface of the base 44 and 
flange 45 to securely affix the cone filter within the 
vented chamber. Affixed to the cap 30 is an outiet 
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projection 38 having an output channel 39 thereth- 
rough. As best seen in R6S. 2 and 3. appropriate 
coupling tubing CT^so is connected to this outlet 
projection 38. The outer surface 230 of the end cap 
30 will also limit the mounting of coupling tubing 
CT upon outiet projection 38. 

The vented chamber main body element 12 rs 
provided with a pair of gas egress openings 13 
which in turn are covered by a hydrophobic mem- 
brane 20. This membrane during installation is long 
enough to lap more than one turn around the 
chamber 12. The overlap portions are then glued or 
spot welded to affix same togetiier. Thereafter, 
prior to completion of the overall filter, a sleeve 
member 24 is applied over the edges of the mem- 
brane and the recessed portion 21 within the vent- 
ed chamber. This sleeve 24 has appropriate ap- 
ertures 25 therewtthin to line up with the openings 
13 of the vented chamber 12. Preferably, ttie 
sleeve 24 is over-molded, tiiat is. applied by addi- 
tional molding procedure over the overall filter de- 
vice as completed so far. 

The method of making the filter of the present 
invention is also part of this invention. Initially, the 
main vented chamber body element is molded with 
the end 17. flange 15, main cylindrical portion 12, 
conical end 14 and end attachment projection 18. 
The holes 13 can preferably be formed during the 
same molding process, or, in some cases, could 
by cut into the material or punched thereinto later. 
The end cap structure 30 is similariy suitably mol- 
ded in a plastic mold to have the configuration 
shown. A cone filter 40 having a hydrophllic mem- 
brane 47 therewith is then molded and made. This 
cone filter is then installed wltiiin the vented cham- 
ber main t>ody element 12 and the end cap is 
attached and secured by ultrasonic welding or the 
like. Thereafter, a hydropfioliMC membrane 20 is 
wrapped around the vented chamber main body 
element over the apertures 13 therein and the 
overlapped ends of the membrane secured. There- 
after, further over-molding is used to apply and 
hermetically seal the retaining sleeve 24 over the 
edges of the membrane and with appropriate gas 
egress openings 25 aligned with the openings 13 in 
the main bo6y element The device now is ready 
for sterile packaging and distribution. 

The foregoing is considered as illustrative only 
of the principles of the invention. Further, since 
numerous modifications and changes will readily 
occur to those skilled in the art, it is not desired to 
limit the invention to the exact construction and 
operation shown and described, and accordingly, 
all suitable modifications and equivalents may be 
resorted to, falling within the scope of the invention. 



Claims 

1. A method of making a filter for use in 
filtering intravenous liquids and removing air there- 

5 from including the following steps: 

providing a hollow, elongated tubular memben 
providing side openings in said tubular member; 
covering said side openings with a membrane of 
hydrophobic material; 

70 overmolding the hydrophobic material with a plastic 
sleeve to provide a hermetic seal; 
Inserting a cone-shaped filter element of hydro- 
phllic material into tiie inner hollow of the tubular 
element 

76 enclosing a free end of said chamber with an end 
cap having a liquid output opening therein; and 
ultrasonicaiiy sealing the hydrophllic filter, tubular 
member, and end cap in one operation. 

2. The method of making a filter as defined in 
2o Claim 1 , wherein said hydrophobic membrane has 

overiapped ends secured in position prior to the 
plastic sleeve being placed therearound. 

3. A filter for eliminating air during administra- 
tion of intravenous liquids comprising: 

25 an elongated, hollow tubular body having a small 
fluid inlet opening at one end thereof, an output 
• vent in the side thereof, and being closed at the 
other end by a suitable erKf cap fixed thereto; 
said end cap having a fluid output projection with 

30 central opening extending therefrom; 

a hydrophllic filter element supported within said 
body by said end cap, said hydrophllic element 
capable of passing aqueous liquid therethrough 
when wet while simultaneously blocking small par- 

35 tides as well as air flow therethrough; and 

a hydrophobic filter over said output vent in tiie 
side of the tubular body for repelling aqueous 
liquid and yet passing air therethrough so that aniy 
air in the inputting liquid will be blocked by said 

40 (first) hydrophllic filter and expelled out of the over- 
all device by said hydrophobic tiiter. 

4. A filter as defined in Claim 3. wherein said 
end cap supports and seals said hydrophiiic filter 
element by means of complementary flange and 

45 recess structure. 

5. A filter as defined in Claim 3 or 4, said 
device furtiier including a sleeve applied over said 
hydrophobic membrane for the purpose of prevent- 
ing damage thereto and providing for a hermetic 

60 seal to said tubular body. 

6. A filter as defined in one of Claims 3-5. 
wherein said hydrophiiic filter element is shaped 
like a cone with a tapered smaller end so that a 
large void space will be present between the ifiput 

55 end of said device and the smaller end of the cone 
filter. 
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7, A filter as defined In one of Claims 3-6. 
wherein said end cap and conical filter are attached 
to said body by ultrasonic welding. 

8. A filter as defined In one of Claims 3-7. 
wherein said hydrophobic membrane is held in 
place by spot welding. 
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